In Rindler space, we determine in terms of special functions the expression of the static, massive scalar or vector eld generated by a point source. We nd also an explicit integral expression of the induced electrostatic potential resulting from the vacuum polarization due to an electric charge at rest in the Rindler coordinates. For a weak acceleration, we give then an approximate expression in the Fermi coordinates associated with the uniformly accelerated observer.
Introduction
In the coordinate system ( allowing us to discuss the elds and the vacuum polarization potential in the neighborhood of the line y i = 0 in an homogeneous gravitational eld. In electromagnetism, the electromagnetic eld generated by a uniformly accelerated point charge has been a subject of considerable investigation. But as clearly showed by Boulware 1] , there is no problem in the region delimited by This eld coincides with the electrostatic potential of a point charge in metric (1.1) which has been found by Whittaker 2] in slightly di erent coordinates. It corresponds to a charge at rest in the homogeneous gravitational eld.
The rst purpose of the present paper is to give in closed form the expression of the massive vector eld generated by a point source having a uniform acceleration by using the retarded Green's function 4 R . So far as we know, this determination has not been done. We will give also the result in the case of a massive scalar eld where an analogous situation exists in the region 1 > 0 3]. In quantum electrodynamics, when the pair creation is neglected, the induced current resulting from the vacuum polarization can be determined at the rst order in the ne structure constant by the Schwinger's formula 4]. He gave in the Minkowskian coordinates an integral expression with the aid of the half sum of the advanced and retarded Green's functions 4. The second purpose of the present paper is to show that the vacuum polarization induced by a uniformly accelerated charge can be expressed in the Rindler space in terms of the vector Green's function previously determined.
The plan of the work is as follows. In Sec. 2, we write down some preliminary formulas. We determine the massive scalar eld in Sec. 3 and the massive vector eld in Sec. 4 . The vacuum polarization due to an electric charge at rest is treated in Sec. 5. We add in Sec. 6 some concluding remarks. We will apply these formulas when the point x 0 coincides with the point z( ) given by (1.4). By using (1.2), can be expressed in the Rindler coordinates The advanced time A is also given also by (2.5) but with 0 < A . In the next sections, it will be needed to know 
In the case of the uniformly accelerated point source characterized by (1. We can apply formula (5.2) for a uniformly accelerated electric charge. Taking into account the speci c property of the advanced time A in the present case, the eld determined with 4 coincides with the one calculated with 4 R . We proceed as in Sec. 4 and from (4.9) we obtain < a 0 ( i ) >= 4 it can be expressed in terms of special functions. Because (5.5) the Fermi coordinates (1.5) are well adapted to this case with j y i j 1=g. By using (2.10), we can express (5.6) in the where U is given by (5.7).
We now return to the explicit expression (5.3) and we can discuss the regularity at the horizon 1 = 0. From asymptotic form (4.14), we see immediately that the induced electrostatic potential is proportional to ( 
Conclusion
Probably due to the lack of physical motivation, the expression in terms of special functions of the static, massive scalar or vector eld generated by a point source at rest in the Rindler metric (1.1) had not been determined. We have lled up this gap by giving formulas (3.6) and (4.9) and also the Green's functions (3.9) and (4.12). Furthermore, our method for determining these elds allows us to treat the vacuum polarization for a uniformly accelerated electric charge by using the Schwinger formula. In the Rindler coordinates, we have found the induced electrostatic potential as an explicit integral expression (5.3). In the Fermi coordinates (y i ) and with the assumption of a weak acceleration g, we have derived approximate expression (5.9) which is just the Uehling potential multiplied by 1 + gy 1 =2. This potential corresponds equivalently to the vacuum polarization potential of an electric charge at rest in the homogeneous gravitational eld described by metric (1.6). 
